
STRAW EXPERIMENTS-(III) 


— Lalit Ki shore 
Moti la I Nehru School of Sports, 
Ftai, Horva 03-131029. 

the free ends of the thread on to two clamp 
stands with some sag in the thread as shown in 
Pig. 11. Also attach two thumb-tacks to the 
lower ends of each straw. 

Activities : (a) Oscillate straw A and comment 
on the oscillations of the straws 8 and C. 

(b) Oscillate straw C. What do you observe 
now ? 

fc) Shorten the length of straw B by 1cm each ' 
time and investigate how the amplitude of 
its oscillations changes when oscillations 
are fed from A to B. 
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In the previous two issues of the Pathways 
(Dec. 1982 and Feb, 1983) you have read about 
ten straw experiments. This issue contains a 
set of five more straw experiments which are 
ooen-ended and allow some free wheeling to 
students in collecting observations and drawing 
conclusions, 

11, RESONANCE AND FORCED 
OSCILLATIONS 

Take three straws and tie them to a piece 
r thread. The two straws A and R should be 
:■ she same length while the third straw C 
s-c Jd of half the length of straw A or B r Tie 



12. ROLLING AND SLIDING FRICTION 


Take 3 book and Inop 
it up with a piece of thread. 
Attach the thread to a spring 
balance and drag it along 
the table. Read the measure 
of force needed to make 
the book just slide. Now, 
put some paper straws 
underneath the book and 
repeat the experiment. 

Activities : a) Investigate 

how the limiting force of 
rolling friction changes with 
the number of straws, 

b) Investigate how the 
limiting force of friction 
changes by putting addi- 
tional weights on the book. 



Fig. 12 Rolling and Sliding Friction 


13. ACTION-REACTION PRINCIPLE 


Take a piece of sand paper (30cm x 10cm) and place it on a table with some straws under- 
neath, The rough surface of the sand paper should faceup. Now take a clock-work toy car, wind 


it up fully and leave it on (he sand paper. 
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Activities : ( 0 ) When the car 
moves in the forward direc- 
tion, in which direction does 
the sard paper move. 

(b) Investigate how for the 
sand paper piece- moves with 
a change in the distance 
between the straws. 

fc) Investigate how for the 
sand paper moves with a 
change in its size. 





14 WIND VELOCITY MEASUREMENT 


Teke a straw and near one end stick a 
plastic ball-pen refill piece using quick-fix 
solution, Slip on to the straw a piece of stiff 
paper (5 cm ;■ 5 cm) as shown. Pass a needle 
through the refill piece and clamp it an to a stand 
as shown in Fig, 14. Place a scale below the 
straw to measure deflection. Position the set- 
up in front of a table fan so that the wind strikes 
the stiff paper and causes deflection. 
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Acf/Wtres : (a) Investigate how the deflection of the straw changes with different speeds of the fan. 

b) Investigate how the deflection of the straw changes w th its distance from the fan 

c) Use the set-up outdoors to investigate the wind -velocity on different days. 


15. RIGIDITY OF STRUCTURES 

V 

Stick severe! straws using Fevicol glue or quick-fix to form the triangular, rectangular, 
pentangular and hexangular structures Hang the structure cm to a clamp stand and: tie a scab pan 
to it. Load the pan till the structure gets out of shape 

Activities: (a) Investigate which structure gets deformed with maxmnum load. 

b) Make another rectangular structure wuh a straw along Its diagonal and investigate how it changes 
the rigidity of the structure. 

/ 
r 

& 

Fig. 15. Straw Structures 






Other Straw Expsrtmants. 

# 

Resides these fifteen experiments, straws 
can he used for a large number of experiments. 
These are listed here, 16. Straws for Bernoulli's 
Principle, 17, Straw Spray Gun, 18. Air has 
weight, 19. Moment of a Force, 20. Straw 
Pendulum, 21. Strew Air Screw. 22. Rolling- 
Axle Straw Micro -Balance, 23. Fixed -Axle 

Straw Micro Balance, 24. Straw Lever Balance 
25. Straw Diver, 26. Straw Closed Organ Pipe 
27. Straw to Show that a Sounding Body is in 
a State of Vibration, 28. Transverse wave Model 
29, Longitudinal Wave Model, 30 Straw 
Clapper, 31. Straw Magnetometer, 32. Straw 


Current Balance, 33. Straw Pan Balance, 34. 
Straw 3-D Structures, 35. Straw Beam Bridge 
Strength, 36. Straw Pillar Strength, 37. Plastic 
Straw Sticks to the Wall, 38. Piastre Straw Pulls 
Water, 39. Electrostatic Induction, 40. Straw 
C.G, Toy, 41. Magnetic induction; 42. Electro- 
Static Merry - Go-Round, 43 Convection 
Currents, 44. Wind Vane, 45. Anemometer, 
46. Moment of Inertia, 47. Sensitivity versus 
Stability, 48. Crystal Structures, 48. Straw 
Surface-Tension Balance. 

! would be happy to hear from other teachers 
who have used straws in similar, improved 
experiments. 


* * * 


To be astonished at 
anything is the first movement 
of the mind towards discovery 

— Louis Pasteur 


r 


The world is fait of willing people 
Some willing to work 
The rest wilting to let them . 

— Robert Frost 
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OH, THOSE TESTS ! 


Evaluation is an integral part of the leaching 
process. Why test ? When and how often to test? 
What kind of fast items to use ? How to make 
tests valid, reasonable and fair 7 These are but 
some of the many crucial questions that arise, 
All are difficult to answer, but afl of them demand 
serious consideration. 

In order to cany out intelligent evaluation, 
the teacher needs to be aware of three import- 
ant processes end to be consciously involved 
in them. These are diagnosis, formative and 
sum in a five evaluation. Diagnosis, as the 
term itself implies, means the collection and 
use of information to identify and solve 
problems. The problems we come across are 
of many kinds. Perhaps a student does not 
read a history assignment. The causes of this 
failure may range from problems at home, 
difficulty in reading to inability to follow the 
language of the textbook, A teacher may find 
that a large number of students in the class have 
not grasped a concept. This points to the need 
for a self-check. Is there another and better 
way of getting the idea across ? Have the 
students the necessary pre- knowledge or skills ? 
Do rhe objectives of the lesson need to be re- 
defined ? Thus diagnosis tells us not only 
about the student, but about ourselves. 
The diagnosis of learning problems goes on all 
the time-during and after regular classroom 
teaching. 

Formative evolution is the kind that 
takes place at the beginning or while a unit 
Is developing. It may take the form of a spot 
check or a quiz in the early stages of the lesson 
Informal observation, oral questioning in class 
and evaluation of homework help the teacher 
in modifying the course of the lesson* if it is 
needed. Remedial work can be undertaken if 
ptoblems are diagnosed, Su normative evalua- 
tion is whet takes place at the and of a 
lesson or unit. It determines whether the 
teacher has reached his or her objectives. 


The function of tests is not however only to 
help the teacher in formative or summative 
evaluation. Tests and grades can bb used 
to motivate students and to give them 
valuable feedback about their achievements. 
For those who do well, praise, good marks and 
commendation from parents and teachers are a 
reward. For those who fare badly, admonition 
by parents or teachers and the reactions of 
classmates who have done better ere often, a 
major punishment. This aspect of tests should 
not be allowed to become a regular method of 
discouraging students. Often, repeated poor 
performance results in loss of interest and a 
disinclination to improve. Using tests as a 
form of punishment for inattention in class, not 
doing homework or other unacceptable behavi- 
our Is also something we indulge in, If this forms 
a prominent part of our teaching strategy, it 
leads to negative reactions from the students. The 
students will trust the teacher less, apart from 
developing a dislike for the subject, 

Th e mature student can find tests an impor- 
tant information feedback which helps to locate 
his weaknesses. He or she can then work to 
overcome them. This aspect is of much mom 
significance than reward and punishment, 
Giving frequent formative tests is a way of 
obtaining the maximum information about and 
for the students. A constant stream of short 
tests will aid instruction and improve learning. 
Testing, as the students progress through a unit 
is a powerful tool for the teacher. This is f ar 
better than giving only two or three summative 
tests in a term. Tho latter provide little infor- 
mation, which is usually too late for remedial 
work to be done, A word about grades Would 
not be amiss here. The grades we give our 
students in therr tests should reflect their perfor- 
mance In the test. They should certainly rot be 
Influenced by the student's behaviour in or 
outside class. These grades or marks ere the 
only feedback available to the student, the 
parents and other teachers about the student's 
competence In the subject. 
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Readers might remember the earlier series 
of articles in PATHWAYS about setting and 
using behavioural objectives, Once the objec- 
tives arc clear, the tests given have to be 
related to the objectives. What we are look- 
ing for rg the level of mastery achieved by the 
students in terms of what we defined as our 
goafs* 

There are two principal types of tests we 
use the ess^y type and the objective type. The 
essay type test obviously needs an experi in the 
subject to correct it, There is often no absolu- 
tely correct or incorrect answer. The teacher 
judges the essay according to certain principles 
and against certain criteria that he sets. In con- 
trast objective tests need no expert to score 
them. A machine, a student or an aide can do 
this job with great accuracy by comparing ans- 
wers with 3 given key. The results are therefore 
objective; not dependent on the subjective 
opinion of the teacher. Objective test items 
usually try to assess the knowledge, compre- 
hension, application and analysis levels in 
learning. Essay type questions can be used to 
test not only these, but also the higher intellec- 
tual development of the student, including 
synthesis and evaluation. What you wish to 
test f or, will decide, what type of question 
you must choose What kind of thinking are 
you looking for in the student ? Do you wish 
to check on whether he or she knows the basic 
facts ? Do yo wish to see if the* student can 
analyse a situation similar to one discussed in 
class and offer a reasoned, critical opinion ? Do 
you wish the student to analyse and solve a 
scientific or mathematical problem ? 1 $ It a 

fa mil a r or unFamtlar type oF problem ? 

How does one set about writing a good 
essay question ? Pert of the answer lies in how 
much creative thinking the teacher indulges in. 
However there are a few other points one could 
keep in mind. First, as the question must fit the 
objectives for the unit, it is a good idea to draft 
the questions at the start of the unit. This 
will ensure that the questions are relevant to 
wbot you expect from the students. As an esay 
question is intended to test for deeper under- 


standings and higher- order thinking try to 
^voief phrasing a question in such a way 
that the student can get by merely by 
reproducing facts. Great©, with the question, 
a problem similar to what has been done in class 
but one fn which the student works on m 
unfamiliar situation or uses new data. Good 
essay questions must bo well- focussed, not 
too broad or diffuse. A question like this, 
"Discuss the following concepts and ideas ..." 
"'often means ' write everything you know about 
or remember". The student should be quite clear 
about your intentions. To help the student an ess- 
ay question might oven suggest tha severs! 
concepts the student should use In the ans- 
wer Do not think of this as giving away the 
answer. What you are looking for is a demon- 
stration of the ability to apply ihe concepts, 

Another useful tip is to yourself write a 
model answer for the question This will 
help you to sift out unreasonably long or com- 
pfrax questions. Other questions can be modi- 
fied and improved A review of questions by 
a colleague and a classroom try-out {at least of 
similar questions) can also help you obtain 
valuable insights. Finally, consider whether 
one essay-type question is the best way of 
checking a whole unit if there are many 
objectives, a more satisfactory test would be to 
have three or four shorter questions. These will 
Check on a larger portion of the unit It wilt 
also give the student a better chance, in case 
he or she 'spoils' the answer due to a lapse of 
memory or a leek of understanding. 

When the essay-type question is being 
graded, on© must attempt to seek ways of 
standardizing the procedure, one way, is to 
set down the criteria right at the begin- 
ning, before you start the corrections. 
Try to list the facts you want included, the type 
of reasoning, the conclusions to be drawn and 
allocate marks for each. Keep apart the marks 
you feel should be awarded for style in writing 
cogent argument, neatness and so on. The uss 
of roil numbers instead of names is one way of 
reducing any personal bios which might creep 
in* One more idea you might like to try out- 



what about grading a particular question in all 
the test papers hcfore going on to the others 
and also shuffling the papers to change their 
sequence ? 

Many students and teachers react to object- 
tive tests with a feeling that it is a hit-or-miss 
type of test- In £ way this may be correct with 
respect to the J trua or false' type of question. 
The student has a fifty percent chance of being 
correct even if he is making random guesses. 
However, well -thought out objective tests can 
be quite useful and it is worth spending time on 
planning them. There are four main types of 
objective test items * i) the ‘fill-in the blanks’ 
type, which tests recall of facts and needs a 
very brief answer; il} the 'true -false' type; iii. 
multiple-choice tests, and iv) matching items. 

The 'fill -in' type of test, tests the memory of 
the student and unless your objectives lie only 
in this area, their use may be minimised. With 
'true- false' questions, the doubt may always 
remain, whether the student knows the correct 
answer or has guessed it. Multiple choice ques- 
tions, when carefully planned, can prove very 
good tests. In such questions there is a stem 
or a statement to which an answer and several 
distractors are supplied. Students may bo 
required to complete the statement or respond 
to a question. The easiest type of multiple 
choice question is one where the stem is a direct 
question. Here is an example. 

Ex, 1. The colour of hydrated copper sulphate 
is blue white pink green ? 

Multiple choice questions can be written in 
ways which make a student think, Consider the 
following examples. 

Ex, 2, Carbon dioxide 

a) if bubbled through lime water will turn it 
milk 

b) supports the combustion of burning mag- 
nesium 

c) can be reduced 

d) all of the above 

e) none of the above. 


As choices a, b and c are correct, but only 
one answer may by ticked off, the expected 
answer is d. 

Ex, 3, Which of the following statements is 

incorrect ? 

a) An acid must contain at feast one atom of 
hydrogen, 

b) Some acid’s contain ' more than twenty atoms 
of hydrogen. 

c) The number of hydrogen atoms in an acid 
is its basicity 

d) all of the above 

e) none of the above. 

Another type of multiple choice question 
may permit the student to tick off more than 
one answer. Here are examples. 

Ex, 3. Catajysts 

a) alter the rate of a chemical reaction 
bj are not altered by the reaction 

c) can alter the course of the reaction, without 
altering the final product 

d) are not altered physically by the reaction 

e) need not be present in exact amounts. 

Here a, b and c are correct. However there 
may be some questions where, in spile of the 
above instruction, only one choice is correct. 
Obviously the student has to be alert. 

Multiple choice questions can involve 
reasoning, like these orre. Read the instructions 
carefully. 

Read the statements made and decide two 
things ; whether or not the facts given are cor- 
rect, and whether the first fact in any way 
explains the second, Tick answer A if the facts 
are correct and one explains the other. Tick 
answer B if the facts are correct but one does 
not explain the other. Tick C if any fact is wrong 
whether one explains the other or not. 

Ex, 4 ; Ammonia is a gas. Therefore it dissol- 
ves In water ; A, B, C. 

Ex. 5 : Copper oxide Is a base. Therefore It 
combines with acids to form salts ; A, B, c. 

Ex. 6 : Sodium chloride is a covalent compound. 
Therefore it does not conduct electricity ; A,B,G. 
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Jn case you are not a student of science, 
here are the answers Ex, 4“& the facts are 
correct but the second one fs not explained by 
the first Ex. S — A The facts are correct and 
the first explains the second. Ex, 6— C, The first 
fact r$ incorrect 

Matching type tests should not be over- 
looked. Their usuaf format gives a set of items 
In the first column to be matched with a set of 
items in another column Another way, which 
is slightly more demanding, requires students to 
pair any two items in a given list. 

Ex, 7 a) carbon dioxide 

to) ferrous suiph Ida 

c) turns lime water milky 

d) anhydrous copper sulphate 

e) oxygen 

f) test for water 

g) re- lights a glowing Splinter 

h) orange crystals 

i) hydrochloric acid on this may give 
hydrogen sulphide 

j) potassium dichromate. 

The answers : ac; bi; df; eg; hj. 

Readers wif! forgive me for not being able 
to produce examples from other subjects. I shah 
try la do so in another article. 


What are the criteria for writing good objec- 
tive tests ? Use cbar r precise wording. Avoid 
long and complex sentences In the stem. 
Too many phrases and qualifying clauses should 
be broken into shorter sentences which are less 
confusing for the student. At the same time use 
enough qualifying words to make your meaning 
dear. Come to the point at once. There is no 
need to write introductory sentences or para- 
graphs. 

Be careful that you have provided no acci- 
dental dues. The answer must not always be 
positioned in the same pattern The sequence 
of answers and distractors must keep changing. 
Inter- related questions may also contain such 
dues. Have & colleague check your test and 
also check that it Is consistent with your original 
objectives 

A judicious mix of different types of objec- 
tive tests with ess ay -type question will help us 
to test our students fairly- In the exam (nation 
paper, our attempt should be to 'cover" a wide 
a portion of alloted syllabus so that we get a 
p rope r feedback on th e stu d en ts' achi eve me n ts. 
U certainly need a lot of thinking and hard work 
on our part, 

— Gayatri Mcorthy 


HOW POWERFUL. ARE YOU ? 

Most people associate power with muscles; the better a person's muscular development the 
mom powerful he or she usually is. Let's investigate this relationship. Work fs the amount of force 
required to move an object multiplied by the distance the object is moved Power is the rate □! 
which work is done. We used to describe the rate at which work is .done with the unit horsepower 
(which made sense given the importance horses used to have in doing the world's work). Under the 
metric system, the watt, named after James Watt the developer of the steam engine, is the standard 
measure. 

How meny watts can your body generate? To find out you must do physical work, plus a little 
mental work, Begin by measuring the vertical distance, in metres r from the bottom to the top of a 
flight of stairs. The amount of work you do to ascend the stairs is equal to your weight in kilograms, 
multiplied by the vertical height of the stairs in metres. Measure the time it takes to ascend the stairs 
in seconds. Power depends on how fast this task can be accomplished. Use the formula to calculate 
the watts you generate: 

Power (in waits) - (you, w ej ahQ l^rticar height of sfira) (9.6) 

' ' time needed to ascend stairs 

The figure of 9,8 must be included to account for the acceleration of gravity. 

There are other questions to be investigated regarding power. Can being too muscular 
decrease your power ? Do tail people generate mi re power than shorter ones?, bo long-legged 
people produce more power? Does your power decrease after several runs up the stairs? Whet 
shape would a graph of ten consecutive trials take? Measuring pulse or respiratory rates after 
climbing stairs are two natural extensions of this activity. 
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( From Teach — in produced by the Splingdales Teachers Centre. ) 


CUTE EGGS 


Materials Needed : Empty eggs, You can blow out the contents by making a hole at each 

Or else, use eggs that have not been too badly damaged Wash by soaking In water and dry 
in the sun, to prevent any unpleasant odours. 

The baby chick has a comb and wings cut out of jute or any other textured fabric, These are 
glued into place. Cut the beak from coloured paper, fold and glue on. 

The bunny has petal-shaped ears glued on* The fail is made of bits of white wool. 

Eyes and nose are put in with 8 black felt pen, 

A strip of paper made into a ring provides the stand for these 'cute eggs'. 


MARTIAN IMAGININGS 

Have students pretend they are Martians who fi 3 ve travelled to earth to study animal life on 
this planet. They have focused their study on large rectangular black areas, many of which have a 
sign reading "parking" in front. They have been observing many hard -shelled creatures of varying 
sizes and colours arrive and depart from these areas every day. The Martian scientists agree that 
after the hard— shelled creatures arrive and stop, a soft creature moves out of a hole in the side of the 
shell, and walks off into larger, box- like structures outside the large black area, 

The scientists are divided on what kind of creatures these are,. One group argues that both the 
hard and soft creatures are manifestations of one single creature {related, perhaps, to Earth's garden 
snail) which can leave its shell behind for long periods of time. Other Martian scientists insist that the 
creature is related to the lichen family in that it display symbiosis between two different organisms. 
These scientists have observed that when the softer creature leaves the hard-shelled one, all signs 
of life stop In the larger, hard-shelled creature. Whan the soft creature returns, the entire organism 
comes to life and moves off rapidly. 

Which position do your students, as Martians, think is correct 7 Have them write down as 
many arguments as they can think of to prove their position is rich! and the other position wrong. 
Have students share their reasoning with the rest of the class. 9 
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Training Young Conservationists 


There is an increasing need to make young people aware of the resources of this world we 
live in, how delicate natural balances are upset by Man. and what each one of us can do to help. 
Awareness starts right down in the primary school. While many schools claim to have an 
organised environmental studies programme, what often happens is that Environmental studies 
becomes another subject Them are textbooks of environmental studies; children learn the facts 
given in them and most often write tests as well. What is missing in the above model is involve- 
ment of the children in activities which will lead to the acquisition of factual knowledge 
and also the skills of observation, classification, r cording and so on. Inbuilt into such 
activities must be a component which develops in the students an awareness of the world around 
them and all the beautiful things in it; a desire to look after those things and some knowledge about 
how this is to be done. 

In this series of articles, some suggestions, are given for primary classes. As the objectives given 
ere very broad, teachers must seek every available opportunity to work towards them. In the primary 
classes, some degree of flexibility is available to the teacher and he or she can take advantage of 
situations as they arise, The inculcation of this awareness may take piece during a nature walk, 
during a discussion In science or social studies, during a class picnic or perhaps as a planned part of 
the daily routine. 

Class h Looking at the Environment 
Objectives : The student will be abfe to 

1 . develop an awareness of the immediate natural environment— plants, animals, rocks, air, water 
and soli found at school, in the neighbourhood or in the community; 

2. observe the changes in the natural world -how sizes, shapes, colour sounds/smells, textures and 
animal activities vary with the seasons; 

3. understand and point out some of the inter-relationships among soil, plants, animals, people, 
water and air; 

4. list examples of how people, depend on soil, water, plants, animals and airj 

B. point out why people must know how to take care of these things porperly; 

6. barn and practise what they can do to make their environment cleaner, more healthful and more 
be'autiful. 

What is the school environment of a child of class 1 ? it is partly the classroom and all that 
it contains: but it also the school garden or playground; the road on which the school is located and 
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aJf that can be found there A walk around these areas to familiarize new entrants into schools is 
often recommended. This could be repealed more than once, so that apart from knowing where 
oFfices, toilets and classrooms are located children wilr locate and Identify trees, flowers, birds, 
animals and natural features in the garden etc. A closer look at the fawn will reveal the existence 
of insects of various kinds— ants, earthworms, ladybirds, spiders and so on. Lists in words or in 
pictorial form may be maintained In die class. Talk about how these things affect the tiyes of the 
children Simple classification can start by grouping together similar things 

As the term progresses changes in the weather and the season provide a take-off point for 
observations on changes in the environment. Cherts showing what actually happens to the plants, 
the insects, the soil and rocks in the neighbourhood can evolve from joint efforts In the class. Observe 
what happens when It rains— whai patterns the rain forms on glass window panes, on telephone 
wires, on trees and on the earth. What changes take place in the Insects seen in or near the school 
How do plants react to the rain ? 


Samples of soil collected from three different areas in the school or neighbourhood may be 
compared for different areas in the school or neighbourhood may be compared for differences in 

colour and texture Seeds and leaves can be collected and classified for a classroom display 

without damaging plants. 

The interdependence of plants and animals can be studied using a classroom aquarium or 
terrarium. Grow plants in pots in the classroom window and keep records. This provides a valuable 
exercise in careful, observation and recording and provides scope for lots of conversation. 

Apart from this, preserving the environment, locking after it, can start within the classroom 
Keeping it clean and tidy, picking up bits of paper and other waste, are daily exercises which should 
soon become nab *t£. Keeping flowers in a vase provides an opportunity to let children learn that 
flowers look best in a garden The vase can hold one or two flowers only, to be brought in turns 
by different children so that one garden is no* totally destroyed. 


These are only some ideas. We are sure that you will have many more. One important aspect 
to keep in mind is that apart from getting involved in completely planned activity, children of class- 1 
need a chance to discover for themselves. The must also express themselves-ir, pictures in actions 
and orally. Only then can the messages go home. Now that many of you will be meeting a new 
at the start of an academic year, here is the right opportunity to start training the 
tianist* of tomorrow. 


conserve - 


D 



* 
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A Report of a Science Symposium 


The Science Department of St. Thomas' 
School New Delhi operates on the philosophy 
that it is necessary to inculcate amongst students 
□ spirit of scientific enquiry and an awareness 
of contemporary scientific advances, apart from 
Instructing them In the forma! curriculum. For 
sometime, we had feSt the need to do something 
about this with the students of the middle 
school; especial’y as most symposia or debates 
on scientific topics have, so far, concentrated 
on the +2 level. There has been- a Sack of 
organised scientific activity for the middle school 
To fill this gap and arouse their interest, we 
decided to organise a symposium exclusively for 
them* 

The topics were chosen with much care— 
The Eighty Atom, Wealth from Waste, The 
Computer Revolution, When Oil finishes-Then 
What 7, and Conserving Mature. Tb# students 
were allowed to talk for seven minutes and five 
minutes were allowed afterwards for a question- 
answer session. The audience would thus be 
exposed to a ra nge of subjects of present-day 
interact and could also participate in the prog- 
ramme. 

While we were unable to send out as many 
invitations as we would have liked to, the 
response from other schools was good. The 


following schools participated, sending teams of 
two students each— St. Columbus School th@ 
Convent of Jesus a Mary, Spdngdalea School. 
Ramjas School (Pusa Road); D.T.E.A. School 
(IVfandirMarg), Mt. St. Mary's School Air Force 
Central School and Bluebells School, Three 
judges were Invited — ’’Mrs. Pa nc ha pa kesan from 
the Central Institute ct Education, Mr. Gupta from 
the Indian institute of Agricultural Research and 
Mr. Singh from the Science Centre [Link Road). 

The speakers were well prepared and spoke 
with informed authority. The children partici- 
pated with much enthusiasm, as was evident in 
the very lively question and answer sessions. 
It was heartening to see the speakers face these 
questions competently and with confidence. 

The results declared were as follows ; 

K e sang Maneges {Convent of Jesus & Mary) 
stood first speaking on 'Wealth from Waste'. 
Next was S. Marini of St. Thomas' who spoke 
on 'Conserving Nature'. The Springdale^ School 
team was adjudged the best with hs iwo spea- 
kers-Subhsshlni and Bhuvna Tangrl speaking on 
Conserving Nature and The Mighty Atom 
respectively, 

Ms P. Harkauli 
St. Thomas' School, 
New Delhi 


W IK A NAME 7 


The terms billion, trillion and quadrillion are J&ometimes used to expres$ large numbers But 
American and British practice gives different meanings to these numbers. Do you know that 


One billion 
One trillion 
One quadrillion 


is million x million (10 ia ) 
is million x billion 
Is million x trillion (10 14 ) 
in Britain and Europe 


is thousand million (10 9 ) 
is million x million (10 1 *) 
is million x US. billion 
in the U.S.A 



tit bits 


Did you know about 

PLAYS FROM INDIAN HISTORY— a delightful 
book based on stories about Mohenjo-Daro, 
the Buddha r Chandragupta and other historical 
figures Each play is perfected by a short intro- 
duction and can be performed by children in the 
8-1 2 age group Written by Susan Gole,' illus- 
trated by Savitri Jatar, it is published by Arnold 
Heinemann and reasonably priced at Rs, 7,50 

♦READING by Ayesha Chatterjee. This little 
booklet costing Rs. 8/- is accompanied by a set 
of flash cards of the hundred most commonly 
used words l cost R$. 32/-). Both are available 
from the Progressive Educational Techniques 
Society (Teacher's Centre), 7, Middleton Row,' 
Calcutta 700 071. Write to the coordinator * 
Ms.Vinu Gogia. 

♦TAPED LESSONS covering the syllabus in 
HEAT FOR CLASS 7 are available at Springdales 
Teachers Cente. Teachers in Delhi, who are 
interested In trying these out with their classes, 
p'ease contract Mrs. Saroja Sunderarajan, Direc- 
tor of the Centre. 

♦Goodyear have a beautiful COLOUR FILM ON 
THE TAJ MAH AL directed by James Messenger, 
Some of you (in Delhi) may have seen it on TV 
on March 6th this year. Contact Goodyear 
Public Relations, Now Delhi Phone 636567. The 
film appears suitable for older children. 

*RT makes delightful reading for children, 
tt Is a quarterly Hindi newsletter on wildlife’ 
natural history and the environment, aimed at 
the age group 12-16 years. Printed in one 
colour with line illustrations, it includes facts 


as well as folk-lore and history. It is published 
by the Environmental Services Group (ESG) 
which is a Delhi based, non-profit, environment- 
al studies wing of the World Widlife Fund-fndia. 
The first issue (January 1983) is being distri- 
buted free of cost to interested schools. 

The subscription, when introduced, will be 
nominal. Contributions are invited from students 
compositions, poems or fine drawings, f accep- 
ted, the student will be rewarded with a book. 
Contact : Ms. Shama Chowdhury, Environmen- 
tal Services Group (World Wildlife Fund -India), 
B/1, L.S.C. (First Floor), J-Block, Saket New 
Delhi -11 001 7. 

ESG will also be happy to arrange a 'slide-talk' 
on wildlife end introduce Babbar Sher to the 
children of your school. 

♦MANDARA EDUCATION CENTRE, 13, Temple 
Avenue, Srinagar Colony, Saidapet, Madras- 
600 01 5, This is a group working in alternative 
education and running a learning venture for 
children in a fishing community In Madras, They 
would like to relate with other groups having 
similar Interests. They have just started a 
Resource Centre to study and analyse the formal 
non -formal educational systems and thereby 
evolve new creative, cultural and relevant ideas. 

♦THE CBT BOOK CLUB, for children. Annual 
Membership is Rs. 1 00/- and they offer all books 
published by the Children's Book Trust in 1983 
plus issues of their monthly maga7ine. Children's 
World. The address : 4, Bahadur Shah Zafar 
Marg, Nehru House, New Delhi-1 100^2. 


★ * 

GRUMBLE, GRUMBLE 

G — R U-M— B— L— E 
Grumblers from gloom are never free 
If it's sunny, they want rain. 

In rain they want sun again. —Mini Kaker 

Their own lives sad, they can and do St. Tharese High School 

Make other's lives unhappy too. Presentation Convent Delhi 
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*T*fKT HTF^c^T 3 

5^*ff % iraTjsrrc ^f?^cr snsppsr ^ ^%fecr *jrqr | w ?tt^t *ft *rr%*r % 

?fr *r*t arm ^t *?fe §#gr | 1 ¥^T# sRun I — <ri*ra 

fsrSFTSTq *ft ^EW ^ tr— T^f^T TWTwIf W^ 3HI fa?n mt^R! *P*4 I STPlbHT *W ^T 
«fl — tf*$5T ffrf^T if l 

f^fnr ^ ^ srrwr if *rafr sj^tit %n few w, sum srs^r % fan? 

^r *rq; ? ^ittV *r*rr <*> a^lr if sk f^^r w 1 few tf? nn ’rrnlr S Orwfwn 1 

fsfiqr »TTrr — 1 . tfsr^ ^isr 2 . tpttjittj ^t?t 3. atgnrniff 3 ?t<t 4. qrq?ff ^i*r (giR<r: ^i%sra 

§ fTT^f <=mr ^*rt ei%?!T) i sfctN? 5pi5T 3 f<sR ^h zw qr ^rrmfY q^rf^cT Wf 

afr,^ If — (l) ^{ 2 ) %5rfcl«mT (3) VWWIX (4j ^q-WFSRl 

S?T STiqlsHtT if 5ft pq SH^fT W^T^Tf ^ ^ ^ — ^ff^T ^T 5T«flR 

% fatt >TT5T- arm str 1 <n: 3?sriffrr ht^ * w *& ^ 13 m * 

ftnrr 1 *TTf^?*r 4 ft ^T?*rtf*F ^1 

f^mfr z%zh zw fqfa«i mz* ^5n^Tf^^ F :giOTffef% ^tPCnmf^ whwfww? ?f«TT 

cr^rt ^ sF^^r^f vr fezr 1 

Mw<a ki# rA mw-w «> ir w-^jr % mz faw I 3 fen z\ ^ $\ 

Tft %, u* -fft f^ar farr 1 ^ snft^rr % far* w’FWt ^ ‘xx^zm 

Tr^mq' ■■^T*rr '4V «fnr^ fez |wt i 

^-Tf^f ^ ^EiJf<NR % %<t ct^t ^T^mr ^r-’t wA qri >7^ ^n ^ 

^T^r^ff 4\ ^ ^<ET^I ^t^-f r^?TI *F^Tf 1 

srT*ft3T!n ^ ^ **9^ t J 

gfqf^qiT — ^ ^ fewi — 

_ i^rt ^ft ^ ^ ^ ^ r ^ r ^¥?t ^f, ^fi Hi Tt ffrat 

^ ^rrt ^ 1 % 1 ^rft fror ^ ^ ^ft ^ fsrat ^tt*t aft 

^TfcFT? t f^rrt fr¥*r Wt «tt 1 *f 5 *^ m- w . ~^r sjttt q^ff % 

^ q^rtT <t(t qi^ff qrr nr, ^ wx ft% «r 1 ~* n:r ^r -^-\ ~ qj i 

^psfT^ if^rq if q^rq nnn w% x?~ w? v ~ nqy ^r=?q'f if ^5Tiff ??V 

^TT sflTfq^ n i qstjf T n*%\ « TW 9 ?^ 5“* T--~ 7 " : ^ “ ~~ *:~Z if fbr^ 5TT^5T 
^ftrft ^ffX ^7T % I fr T"' s 7 "' * - “T* ^ r -” v — ST^RsqsiV^ ptl^r I 
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(2) tsiftpura — ^ ^Toft *p> 

qp^r ^rfer^ spppt qr i i^T qrrff ^t ffspfl , 

^rrqr *rr i %?fr ^ ?Ntt% fctqr srfaq? ^rr fa? ss% 

rpf ?rm sfqfatr |tr 'gift^ra" %?r’ ^?jt f^*r *rtfe i 
ivfg?irtr ?rq;% gr^’f ^r '^T^rnT (sr*^) t pTfaq «ux?ff 

¥ft i ^ *t*r ^ 5 tr ¥r *frrar tfV %qr ^ri^r *n i faftFr wr 

% %5f fa^TS SFqf^FT Sr f%qif ^ TTi* Ijcr fqq 5RT 

*<T«2: 1 t 


(3) qrrcrR— ffa qrc <T^% srr% qi% frrpigi if firnfar, Tf^M, perrq?ft p farfte srfer? % i 
ij^ if %ix q pfcTTqtft <T|?fa f?T ftqM «TT 1 ^ W^PT tf^T ^*TC 3 IfaPTT qffft qirft 

5TT ! *sft qHf ?ff StfsV q^fC «f ff 5 ^ W?Jfc*ff TT ^HT qV S^fT' CTt I ^ 

q|iT5fy sfr l pff fITT ur faqqf ^rT^T ^cft ^ I tfrptjff % 5$ fam STC^tf I I 



(4) Tftfjrj ^ter — rite# sr^rrBpff % ^ if q^q, ^n*, sttsttw, fop wife snrfor % 
fH 1 spjtk j-ttt faqf qqr sntnqqr fq^qq fit ^ ^ q^tr t^t < 


I shall pass 

through this world but once 
Any good thing therefore 
that I can do 


* ★ * 

Or any kindness 
that I can show 
to any fellow creature, 
Let me do it now; 

k 


StpqT gpr?TG5 
RTfrT fWq 
fa *n*RT fq^m, q?# 


Let me not defer 
or neglect it. 

For I aha 1 1 not 

pass this way again, 
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Something for Think about 

D r. Lilian Katz, Pr ofessor of Early Childhood Education, University of Illinois, worked in h/l. S. 
University, Baroda, in the earFy part of this year as a visiting Fy lb right lecturer. We reproduce 
below notes of a seminar held ai Baroda, which we feel might be of interest not only to pre- 
primary or kindergarten teachers, but also to a FI of us interested [n education. We are grateful to 
Dr. Katz and to the United States Education Foundation in India for permission to print this 
material. —Editor 


We have touched on many topics concern- 
ing the lives of children and teachers.. We still 
don't know enough about how to achieve 'the 
good life' for all But as you prepare to take up 
your various posts and pursue your chosen careers, 
keep these things in mind : 

1. Identify as clearly as you can what your own 
assignment Is. and what is yours to do- and do 
It we I L Do your own job as whole-heartedly 
as you can. Don't drain your energy blaming 
history, tradition, bureaucracy, politics, adminis- 
trators, parents, and so forth. You are with 
tho children for a small portion of their 
lives; make that portion count by giving it 
afl you have I 

2 a fiemeber that adults know more ahout 
almost everything that the small child does-— 
except, what it feels like to be that chid, 
how the world look* and responds to him or her 
Therein precisely lies the child's expertise from 
which the teacher must learn in order to be able 
to teach. 

3, Cultivate the habit of speaking to child- 
ren as through they are people— people with 
minds, usually active and lively ones. It is not 
necessary to be sweet or sentimental with child- 
ren at one extreme, or sombre and solemn at the 
other. It seems advisable to be serious and 
thoughtful about them and with them, 

4. Keap in mind the distinctions between 
interrogation and solicitation. An interroga- 
tion is a question you know the answer to. A 
solicitation is a question which asks children for 
adults} for their views, ideas, opinions, reactions 
reco II ectio ns, sug goat i on s # hu nc hes , pref c re n c es. 


comments and $o forth. Interrogations are 
unidirectional and intimidating, solicitations are 
conversational and inviting. 

5. Remember that meaningful relationships 
have to have content. The content of our rela- 
tionships with children should be about relevant 
phenomena and events around [and within) 
them. Our tasks Include engaging their minds 
in improving their understandings and knowledge 
o f these relevant phenomena. 

6. Remember that significant learning 
and development take time. Change does 
not ! We can change behaviour quickly by using 
threats, punishment or force. But when these 
are removed there is no real development. 
Remember also that it Is very difficult to grow 
around impatient people l 

7. Teaching usually involves numerous conflic- 
ting pressures and situations. You cannot res- 
pond fully to all of them. Decide whut is 
worth making an issue over Don't make en 
issue over everything. Select those issues that 
really matter (to you}, A half-a-dozen will do S 
If you have too many, you won’t get around to 
the really important content, in your relationships. 
Once you’ve picked your Issues, take your stand 
on them with clarity and courage for the sake 
of the children, for your country; and for all 
mankind. 

8. In teaching, all we have at a given moment 
En a given situation is our own very best jud- 
gement. Throughout our professional lives we 
study and reflect in order to refine that judge- 
ment } we exchange with colleagues, examine 
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the evidence, took at other solutions, make up 
our own-all in order to improve our professional 
judgement, Jn the last analysis our own very 
best judgement is all there is. 

9 See yourself as a developing profession- 
al That is : become a student of your own 
teaching — a life -long student of it 

10. M ever take someone else's views or opini- 
ons of you or your work more seriously than you 
take your own I Take others' views seriously — 
you have much to learn frcm them but not 
more seriously than you take your own, for that 
is the essence of seif respect. And children 
need the company of self-respecting adults. 

11. Cultivate your own intellect and 
nourish the life of the mind. For teachers, 
the cultivation of the intellect is as important as 
the cultivation of empathy, caring and utider- 
siandmg not less or more-but equally important. 

12. For teachers it is useful to strive to main- 
tain a balance between having sufficient scep- 
ticism to go on learning, and sufficient convic- 
tion to go on acting — for to teach is to act. To 
teach effectively requires optimum 
confidence in the rightness of our ideas 
and methods, 

1 3„ 1 1 seems to me that we cannot have optimum 
environments for children in classes {and homes) 
unless The environment is also optimum for the 
adults. Ceriainiy on some days what is optimun 
tor the children is obtained at the expenses of 
the teachers, and nn others, vice versa I But on 
the average on a day-today basis, both 
children and adults must find their fives 
together interesting, engaging, satisfying 
and worth living 

14, Never underestimate the power of 
ideas I Ideas arc distinctly human creations, 
and if they were not powerful many individuals 
would not have been imprisoned, exiled, bani- 
shed, burned at the stake, crucified, executed, 
or assassinated, All the world, but India espe- 
cially, is better off for (he power of the ideas of 
of Gandhiji, 

1 5, Always assume that the people you work 
with have the capacities for creativity, insight, 
courage and greatness. Sometimes the assum- 
ption will be wrong, perhaps. But if you always 


make it, you will be much more like!? to 

uncover, strengthen and support these 
capacities in others, 

1 6. The great struggle of our tlme-and no doubt 
for generations to come - is the struggle for 
equality. But equality D f w hat ? People are noi 
equally tail, or equally musical or mathematical 
or beautiful - but they are equally human in 
the sense that they a[| want to be treated 
with respect and digniiy; they alt want to really 
matter to some others, to be loved and 
cared about by at toast a few; they all have 
dreams, hopes, wishes, aspirations, fantasies, 
fears, and doubts, like us. In these ways, it 
seems to me, all of us, ali the world's people 
have much more in common than they have 
apart. 

17. This struggle is also for equals access to 
'the good life’— the feelings that life to enriching, 
satisfying, and worth living in the long term, 
And it may bo that it to the aesthetic dimension 
that accounts for the quality of 'the good life'. 
As H.S, Broody has pointed out, aesthetics have 
to do with the elaborations upon the basics : 
those elements of form texture, pattern, colour 
and sound above and beyond the instrumental 
requirements for mere survival and that serve to 
alleviate the tedium. It is the aesthetic dimen- 
sions that transform running into dance, shout- 
ing Into song, noice into rhythm, houses into 
homes, reproduction into romance, growling into 
poetry and eating into dining. 

18. Finally, ! have tried la offer my own views 
of what education is about. Tome it to about 
the life of the mind in its fullest sense. l ( 
is about cultivating and developing in the young 
certain characteristic ways of responding to 
experience— dispositions, if you wish These 
ways should include : the habit of reflection, 
the quest for insight and understanding, the 
search for evidence. They should include 
inventiveness, resourcefulness, tenderness 
courage, compassion and some humor as 
well ! But I leave you with R. s Peter’s deflni- 
lion of education which sums it up well : 

1 o bo educa-.ed is not to have arrived at a 
destination, it is to travel with a different view 
What is required is not feverish preparation for 
something that lies &bead^ but to work with g 
precision, passion and taste at worthwhile thinus 
that lie at hand," 
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IBEXES 


You must have heard of amicable numbers, perfect numbers, triangle numbers, square numbers 
and so on. Have you heard of Happy Numbers 6- Sari Numbers ? Let us take the number 44.. 

; ' - - . I '■ ■ 1 , . ’ * « . , ■ ; 1 ' - - - . ( ‘ ' ' i , ■ L. 

44 4*+ 4 s — 32 3 a r2*- 13 1H-3V-10 1 

The chain stops at 1 . A haopy number then, is one at the start of a number chain which 
stops at 1 . Let's try some more numbers. 

a) 19 1* + 9 s =82 3* 4 2* - 68 ... ... e» + 8* - 100. ..1 

b) 7 ... 7* —49 ... + 9 s = 97 ... 9* + 7* =130 ... 1* -f 1* = 10 ... 1 

Let's try smaller numbers 

C> 2 ... [41 ... [161 ... 37 ... 58 ... 89 ... 145 ... 42 ... 20 ... [4] 

You can see that 4 occurs twice, so that the chain won't ever stop, and every number in it 

must be sad— we cannot form a chain from that number which will end in 1. 

* . j ; • ik • i ii t# V *>M- 

Now look at the following chain. 

d) 3 9— .65— — [61] — 37~„„ 5B 89 145 42 - 20 4 

Compare (c) b (d). We conclude that \t does not make any difference whether it is 16 or 61; 
they eventually end in a 4 and the chain starts all over again, ft could be even 106 or SOI, they 
will all be the same. 

Why then are the earlter numbers ending in 1 called happy numbers end those that go on to a 
chain are called sad numbers ? Is it because the 1 leads on to a 1, then a 1, then a 1 and on to the 
Infinite, while the 4 takas us round and round, like the restless mind; Try and find out how many 
happy numbers there are, between 2 and 10. 

Mrs. $, Sunders rajan. 
Director, Teacher Centre 
Sprjngdafes School, New Delhi, 


YOUR ATTENTION PLEASE 

The annual subscription for PATHWAYS is Rs. 8/-. Please send 
money orders/cheques to the Educations] Planning Group, 4 Raj 
Niwas Marg< Delhi 110054. Pathways is issued in February, April, 
August and November each year. Subscriptions are valid for a 
calendar year. Those who join our subscribers- later In the year will 
be sent the back numbers for that year. Remember to send your 
complete address with the M.Q, including the PIN code number to 
avoid delay and losses in the post. 

Some back numbers are available with us for R$, 2.50 each 
(inclusive of postage). 
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THE LAST STRAW ? 


Having read the February 1983 issue of Pathways and the interesting "Straw Experiments 
(II)" article, may 1 add what one might tongue in cheek call the Last Straw ? 

I have used straws in the following ways in Classes l-V 

Mathematics ; 

Cut 300 to 500 plastic straws in half and hind with rubber-bands into bunches of 10, Ten 
bunches of ten can then be banded together to form a bunch of 100. With a few large end many 
small bandies which the class can manipulate, the teacher can demonstrate and the children will 
readily understood the concept of grouping by tens and hundreds. 

Store in a box or a large plastic bag. 

This is as useful for quick review as for initial teaching of the concept. 

Festival Art : 

*r 

For health reasons, paper straws are best for this activity because a child is less likely to use 
one that has previously been used by someone else. 

A big drop of thinned poster paint (or even coloured ink) on a sheet of paper only needs a 
child to bfow at it with s straw to spread it clear across the page in s crazy, seemingly haphazard; 
delightful "spray", as if it was a splash from a Holi 'pitchkari'. 

Variations ; 

A, Paste a shaped piece of coloured paper at the edge of rectangular sheet of paper and drop paint 
as shown. If the child blows in the direction of the arrowhead, then the final effect will be as 
if the colours were being sprayed from a pjtchkari'. (See figure) 

fl. Children could blow from opposite ends of the paper. The colourful effect at the centre can be 
quite explosive. 



C. For a mural, draw and paste a Holi -revet scene on a long strip of paper. Stretch it out on the 
floor end "blow paint from ail the pitchkaries- in the scene. Hang up whan dry, 

D. One can do the same thing any time of the year (minus the pitchkarls) and eimpfy calf the 
exercise "drawing with the wind" 
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